Immunofluorescence analysis of sucrose-induced changes in spindle morphology.
Metaphase and anaphase PtK1 cells show spindle elongation without concomitant chromosome motion when treated with culture medium containing 0.5 M sucrose. Electron microscopy has shown sucrose-induced changes in microtubule (MT) organization, changes in trilaminar kinetochore structure, and specific kinetochore-MT associations which may account for these results. In this paper we employ double-label immunofluorescence techniques using antibodies against tubulin and the kinetochore to analyze changes in spindle microtubule and kinetochore distribution produced by sucrose treatment. Cells treated from prometaphase through anaphase with 0.5 M sucrose from 10 min to 2 h showed spindle elongation and a distinct rearrangement of spindle microtubules into bundles, with a pronounced increase in length of interpolar microtubule bundles. In sucrose-treated mitotic cells kinetochores remained as antigenically distinct structures, similar to those found in untreated interphase cells. Kinetochore determinants remained positioned within a diffuse chromatin mass, but the orientation of sister kinetochores to opposite spindle poles was lost. Instead, kinetochore pairs were found in lateral association with microtubule bundles, with several pairs of determinants associated with a single bundle in many instances. Cells released from 0.5 M sucrose treatment showed a return of the spindle to a pretreatment arrangement for both the microtubules and kinetochore determinants.